Myrtenal attenuates diethylnitrosamine-induced hepatocellular carcinoma in rats by stabilizing intrinsic antioxidants and modulating apoptotic and anti-apoptotic cascades.
Myrtenal, a natural monoterpene occurred in cumin, pepper, mint and eucalyptus. Monoterpenes are naturally occurring plant hydrocarbons composed of two isoprene units and are widely distributed in plant flora and are best known for occurrence in essential oils. Monoterpenes have been shown to have remarkable biological activities such as antioxidant, chemotherapeutic and chemopreventive effects in different models of cancer. The aim of the study was to investigate the antioxidant and anticancer activity of myrtenal against carcinogen induced hepatocellular caricinoma in rats. The antioxidant properties of myrtenal were evaluated by using different in vitro antioxidant assays such as by determining its scavenging effect against hydroxyl (OH(•)), superoxide anion (O2(•-)), nitric oxide, 1,1-diphenyl-2-picrylhydrazyl (DPPH(•)) and 2,2-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid radical cation (ABTS(•+)). In vivo antioxidant and anticancer activity of myrtenal were evaluated by determining the antioxidant enzymes, apoptotic and anti-apoptotic proteins such as Bcl-2, Bax and caspase-3 expression and histopathological analysis against the diethylnitrosamine induced hepatocellular carcinoma in wistar albino rats. Our results demonstrated that myrtenal exhibits strong antioxidant property in all the in vitro assays and the in vivo results revealed that the antioxidant status was significantly decreased in hepatoma bearing animals. The expression of anti-apoptotic proteins was up regulated and in contrast the apoptotic protein was down regulated in hepatoma bearing animals. Treatment with myrtenal to cancer bearing animals resulted in remarkable increase in the inherent antioxidants and excellent modulation in the proteins of apoptotic and anti-apoptotic cascade. Further, the RT-PCR analysis of protein expressions and histological analysis of liver tissues inevitably confirms the anticancer property of myrtenal. It is concluded that myrtenal exhibits excellent free radical scavenging activity and anticancer activity through the suppression of hepatocellular carcinoma in wistar rats. Thereby giving a positive insight to take this compound as an effective therapeutic agent against hepatoma.